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TECHNICAL MEMORANDUM NO. 1 
Data Quality 

December 2009 
 
 
INTRODUCTION 
 
The following Technical Memorandum (TM) was prepared for the Carlsbad Municipal Water 
District (CMWD) as part of the 2010 Water Master Plan. These TMs serve as an interim 
submittal for CMWD review and comment as they contain report information, as well as the 
additional background information used to develop the report sections. The purpose of this 
Technical Memorandum No. 1 is to summarize the technical data received from CMWD in 
preparation of the Water Master Plan and document any significant data gaps that may affect 
the modeling and study efforts. In addition, based on the data received for the water model, this 
TM summarizes the quality of the data and the potential effect or impact this data could have on 
the accuracy of the updated H2OMAP model. Data quality summaries are noted in italics 
throughout the TM. 
 
CONTENTS 
 
System Facility Information – The following is based on information received from CMWD on 
April 30, 2009 regarding the water system facilities. 
 

• Emergency Inter-Agency Connections – Electronic and hard copy data was provided for 
12 emergency inter-agency connections. The data was provided in a table that included 
the source agency, a general location, pressure zones within CMWD, atlas map page, 
and Thomas Brothers Guide page for each emergency connection. Four connections 
included a flow rate. However, it is unknown if these flow rates are contractual or actual 
uses. Status of these emergency inter-agency connections (active or inactive) was not 
provided. This data is not critical to the model unless these are active connections that 
are used on a regular basis. 

• Normally-Closed Valves – Electronic and hard copy information was provided for 70 
normally closed valves. This data includes a general location, upstream and downstream 
pressure zone, atlas map page, and Thomas Brothers Guide page. This data is 
necessary to determine pressure zone boundaries in the model. Some zone boundaries 
may have been changed since the last Master Plan, and through model calibration, 
additional boundary adjustments or the identification of additional closed valves are likely 
to be made.  

• Pump Stations – Information was provided for 4 pump stations (Maerkle, Buena Vista, 
Bressi, and Calavera Hills Pump Stations.) The electronic information received includes 
the pump and motor manufacturers and capacity, horsepower, rpm, and amps for each 
pump unit. A general location along with atlas and Thomas Brothers Guide pages are 
also included. Additional hard copy information was provided for the Buena Vista and 
Ellery Pump Stations, as noted below. No pump curves were provided. 

o Buena Vista Pump Station – Additional data included a site plan of the stations, 
motor control diagram, single-line electrical diagram, pump and motor 
specifications, manufacturer cut sheets and installation instructions.  
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o Ellery Pump Station – Additional data included pump and motor specifications, 
manufacturer cut sheets and installation instructions. 

Currently these pump station facilities are not normally in use and are not included in the 
District’s hydraulic water model. PBS&J would normally request pump curve data if 
these pumping units were to be added to the model. But since modeling emergency 
back pump scenarios (in the event of a CWA Aqueduct failure) is not anticipated to be 
part of the master plan scope of work, the pump curve information is not necessary.  

• Pressure Regulating Stations (PRS) – Electronic and hard copy information was 
provided for 68 pressure regulator stations. The data provided includes the upstream 
and downstream pressure zones, site elevation, general notes, hydraulic modeling 
notes, model status (open, closed, not modeled, etc.), valve sizes with manufacturer and 
pressure settings (reducing and sustaining) for each, and the HGL of the upstream and 
downstream pressure zones. 

The hard copy data also included as-builts, site plans, and miscellaneous schematics 
and notes for the Aviara PRS, Bolero PRS, Cannon PRS, College East PRS, College 
West PRS, College North PRS, College South PRS, D-3 PRS, E Reservoir PRS, 
Faraday Lower PRS, Faraday Upper PRS, Foxtail Loop PRS, Hailey PRS, Hilton PRS, 
Jackspar PRS, Melrose PRS, Palomar West PRS, Pointsettia El Fuerte PRS, Rancho 
Pancho PRS, Salk PRS, Sierra Morena PRS, and Tamarack Point PRS. 

Accurate PRS data is critical to a complex hydraulic model, such as the CMWD water 
system, with its numerous interconnections between pressure zones. The data provided 
by CMWD is sufficient to include each major operating PRS in the model. The pressure 
sustaining operations and assumptions made in the prior hydraulic model are extremely 
valuable and will serve as the initial starting point for model calibration. The data in the 
model will be compared with the hard copy and electronic data provided by the City and 
updated as needed. Any pressure setting or operating changes in the system that have 
been made since April 2009 will need to be provided by the CMWD Operations staff in 
order for the model to reflect a system change.  

• Reservoirs – Information was provided electronically for 17 reservoirs, 2 of which are for 
the recycled water system, and 2 potable reservoirs that are currently out of service. 
Information provided includes the base elevation, dimensions, volume per height of 
reservoir, operating capacity, total height, spillway height (overflow elevation), controlling 
pressure zone, source water, year constructed, and material. 

The hard copy data also included as-builts, site plans, and miscellaneous schematics 
and notes for Maerkle Dam, Elm Reservoir, Skyline Reservoir, and D Reservoir. 

Reservoir data is sufficient for hydraulic modeling. 

• CWA Connections – Hard copy data was provided for the CWA connections. This data 
included daily system flows for 2004 and 2005 and monthly CWA bills for water use from 
January 2004 through February 2005. Daily flow information, as logged by CMWD 
Operations staff for each connection point, was provided for calendar years 2006 
through 2008. CWA data is sufficient for hydraulic modeling and will be used to 
determine boundary conditions.  

• Water Quality – Electronic .pdf files of CMWD’s water quality sampling points, 
temperature contours (October 18, 2005), chlorine residual contours (October 18, 2005), 
and monitoring results for April 23, 2009, May 6, 2009, and June 2009were provided for 
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review. The water quality data provided gives a basic understanding of water quality 
throughout the system. 

• Miscellaneous hard copy information was also provided regarding the different billing 
codes used by CMWD and hydraulic modeling notes. These notes could be valuable in 
analyzing the model. 

 
Facility Plan Sheets – On November 5, 2009 CMWD provided hard copy plan sheets for the 
Terramar PRV removal (Sheets 1-3), the El Camino Real 24-inch main and regulator 
construction sheets 1-7 (Dwg No. 406-1), and one sheet of the general process schematic for 
the Maerkle site (Sheet 3 of 48). 
 
Hydraulic Water Model – CMWD’s 2005 H2OMAP v9.0 water model was provided for use in 
this 2010 Water Master Plan Update. This model contains scenarios using 2001 data (average 
day, minimum day, maximum day, and fire-flow demand conditions) used for the 2002 Master 
Plan and a single 2005 average day demand scenario (“ADD2005”). This 2005 scenario will be 
used as the basis for the 2010 Master Plan hydraulic model and analysis as it includes water 
system improvements from 2001 through 2005. CMWD’s 2005 model was originally constructed 
knowing that CMWD’s H2OMAP license restricted the size of the model to less than 3,000 pipes. 
This 2010 Update will use an unlimited pipe version of the software, and will not have this 
restriction. 
 
Data included in the 2005 hydraulic model includes: 
 

• Average day demands equal to 15.87 MGD. 

• Junctions: 2,864 total junctions 

o 2,864 junctions include information on pressure zone and. Whether or not a 
junction is a demand junction is also included in the database for all junctions. 

o 235 junctions include the installation year.  

o 152 junctions include miscellaneous comments. 

o 1,955 junctions include field a called “VLV_TYP” and requires clarification from 
CMWD.  

• Pipes: 3,701 total pipes 

o 3,701 pipes include information for length, diameter, and pressure zone 
(“ZONE”). There is a second field for the pressure zone (“PRES_ZONE”) that 
includes data for 3,339 pipes and conflicts with the information in the “ZONE” 
field. It is assumed that the “ZONE” field is used based on review of the data and 
because the queries in the model are established using this field. 

o 3,144 pipes (approximately 85%) include information for the installation year.  

o 3,301 pipes include information on the pipe material. The pipe description for 114 
PVC pipes includes the pressure class. 

o 6 pipes are initially closed. 

o 42 pipes have control to open and close based on the level of a system node. 
However, all but 1 of these pipe controls are disabled. 

• Valves: 94 total valves 
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o 94 valves include information for the type of valve, diameter, and pressure 
setting. A pressure zone (“ZONE”) is identified for each valve, which appears to 
be consistent with the downstream pressure zone that the valve serves. 

o 12 valves include information for the installation year. 

o 59 valves include miscellaneous comments. 

o 43 are initially closed. 

• Reservoirs (tanks): 10 total  

o 10 tanks include information for elevation (base), minimum level, maximum level, 
initial level, diameter, type, and atlas page number. 

o 6 tanks include information on the zone they serve. 

• Reservoirs: The Maerkle Dam (Reservoir) is not included in the 2005 hydraulic model.  

• CWA Connections: 4 connections 

o 4 connections modeled as fixed-head reservoirs. Connection grade is included, 
as well as atlas page number. 

o 2 connections include the pressure zone that they serve. 

• 58 different database queries with 17 query sets.  

• 9 demand patterns:  

o 4 diurnal (24-hour) patterns 

o 5 steady-state patterns 

� The 2005 ADD scenario includes a steady-state analysis. 

• 4 disabled rule-based controls. However, the 2005 ADD scenario does not use rule-
based controls. 

• No water quality data exists in the model as received. 

• No model notes are included in the model as received. 

• No external links currently exist between the model and any GIS data per the GIS 
Gateway function 

 
The water system network is shifted in several areas from the alignments shown in the 
GIS. In some instances the piping will need to be redrawn to align correctly with the GIS 
data. Also, new development and in-fill projects have occurred since the model was last 
updated in 2005. These areas will need to be added to the hydraulic model to 
adequately represent CMWD’s water system during our calibration period. Having 
accurate connectivity and looping in the hydraulic model is critical to both the hydraulic 
and water quality calibrations. Overall, the data provided in the 2005 hydraulic model is 
sufficient as a starting point for the 2010 update. 

GIS Data – GIS data files were received to support the Master Plan efforts. All data is in a 
geodatabase format and came in three separate packages (7/28/09, 8/3/09, and 8/4/09). The 
water geodatabase is updated by the engineering staff and refreshed nightly to the City’s 
centralized Spatial Data Engine (SDE) database. The water GIS data files provided were 
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updated last on 07/02/09, but may not include all water system changes due to the level of 
backlog in the department. 
 
All data layers have unique identifiers assigned. Other applicable attributes are listed below 
alongside the feature classes.  
 

• 4108195_09_DataRequest.gdb 

o Roads (SanGIS) 

o 2 ft Contours (Source and age unknown) 

o Carlsbad municipal boundary (SanGIS) 

o Parcels (SanGIS) – These parcels are a selection of the County-wide parcel 
database which includes parcels in the City of Carlsbad only. Standard attribute 
fields include owner, address, APN, and many others specific to individual 
properties. The land use code included in this database is very general and 
rarely updated.  For more accurate land use data, PBS&J was directed to use the 
SanDAG GIS data layers.  

o Park boundaries – Maintained by the City of Carlsbad. 

o Sewer Districts – Polygons were provided for the Vallecitos Water District, 
Leucadia County Water District, Carlsbad Municipal Water District, and an 
unnamed polygon to the east. 

o Water Districts – Polygons were provided for the Carlsbad Municipal Water 
District, Vallecitos Water District, and Olivenhain Municipal Water District. 

o Water Bodies 

o 2005 DEM (digital elevation model) 

o Land Use (SanDAG, 2008) – Existing land uses only. No future land use data 
was provided. 

o USGS Rivers 

• 4108195_09_DataRequest 2.gdb 

o Surveyed City Boundary (polyline) 

o Survey Control Points  

o Water mains (18,107 polyline features) – important water system attributes 
include: 

� All pipes include the diameter, material, length, pressure zone 

� 16,641 potable water main segments and 1,466 reclaimed water main 
segments 

� 16,500 potable water segments that are “active” in the database 

� 1,381 active potable water pipe segment are missing the pressure class 
rating 

� 4,057 active potable water pipe segments are missing the as-built date  

� 842 active potable water pipe segments are missing the drawing number 
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o Water laterals (34,770 polyline features) – important water system attributes 
include: 

� All laterals include the diameter, material, length, pressure zone 

� 33,841 laterals are potable and 929 are reclaimed 

� 33,789 potable laterals are “active” 

� 11,846 potable laterals are missing the APN number associated with the 
account 

• 4108195_09_DataRequest3.gdb 

o Hydrants (4,212 point features) – important water system attributes include. 

� All hydrants include the diameter and pressure zone. 

� 4,211 are active potable hydrants. 1 is reclaimed and active. 

� 4,107 hydrants are missing data for the type of hydrant. 

� 1,296 hydrants are missing as-built data. 

o Pumps (13 point features). Child records to the pump stations in the Station 
feature class. One-to-many relationship. Relevant water system attributes 
include: 

� All pumps include the capacity in gpm, motor manufacturer, amps, motor 
speed, and pump manufacturer.  

� 4 pumps include notes. 

� 10 pumps include the horsepower. 

� 2 pumps include information on the type of motor: 

• 1 variable speed 

• 1 constant speed  

� Impeller size, diameter of the pump, and design head were not provided. 

o Pressure Regulators (142 point features). Child records to the PRS points in the 
Station feature class. One-to-many relationship. Relevant water system attributes 
include: 

� All regulators include the diameter and “function” – RF, R-S, S, ALT, NA, 
UNK. A description of these functions was not provided. 

� Pressure settings were provided for the varying functions as noted above. 

� 3 regulators are future. 

� 1 regulator is not-in-service. 

� 50 regulators have notes. 

� No information was provided regarding the upstream or downstream 
pressure zone. 

o Reservoirs (tanks) (17 point features). Relevant water system attributes include: 

� All tanks include the address, name, shape, material, placement (above 
ground, below ground, and partially-buried), and base elevation. 
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� 13 potable water tanks and 4 reclaimed water tanks. 

� 10 potable water tanks include the high water elevation. 

� 2 potable water tanks include the low water elevation. 

� 11 potable water tanks include the height. 

� 3 tanks include cathodic protection information. 

� 7 tanks include the liner type, all of which are epoxy. 

� 1 tank includes the as-built information. 

� 10 tanks include the diameter. 

o Stations (95 point features). Relevant water system attributes include: 

� Includes 10 pump stations, 80 PRSs, and other coded features (WCLS, 
CRC, and ITC). 

� 80 stations are potable and active. 

� 75 active potable stations include the source zone information. 

� 67 active potable stations include as-built information. 

� 45 active potable stations include notes. 

� 15 active potable stations are connected to SCADA. 

� Suction and discharge diameter was not provided. 

o Valves (39,261 point features). Relevant water system attributes include: 

� All valves include information on the pressure zone and type of valve. 

� 36,283 valves are potable and active. 

� 8,696 valves include notes. 

� 27,308 valves include as-built data. 

� 36,280 valves include the diameter. 

� 2,830 valves include the elevation. 

� 13,084 valves include the normal status of the valve. 
 
2008 Aerial imagery was also provided along with a shapefile with the latest geo-coded water 
meters (FinalWaterMeters06_09.shp). 
 
Some of the base data is part of the County-wide GIS repository which the City does not 
maintain separately. These include: Parcels, Roads, and Zoning. SanGIS is a public agency 
that maintains and stores data for the County of San Diego. This GIS data is made available to 
the public and includes the layers noted above. 
 
The GIS data provided will be used to update the hydraulic model. For the purpose of hydraulic 
modeling the data is fairly complete, and most gaps can be completed with the hard copy 
information received or through conversations with CMWD staff. However, age of pipe is 
essential to determine an accurate rehabilitation and replacement program. The GIS data has 
nearly 73 percent of this information.  
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Demands – CMWD provided a GIS shapefile and database of the meter coverage within the 
service area on August 13, 2009. The database included 28,839 unique accounts that included 
the customer name, address, customer subclass (land use), meter size, and annual total water 
use in hundred cubic feet (hcf) for calendar years 2004 through 2008 and for 2009 through July. 
The data also included: 
 

• 1,288 inactive or “closed” accounts. However, 58 of these accounts have water use for 
2009 and will need to be discussed with CMWD. Total active accounts = 27,551 for 
2009. 

• Customer subclass, or land use, used in the billing data includes: 

AG = Agricultural 

AH = Agricultural with House 

AR = Agricultural Rebate 

C = Commercial 

D = Duplex 

FP = Fire Protection 

IN = Industrial 

IR = Irrigation 

M = Multiple 

M1 = Multiple pdu 

RC = Recycled Water 

S = Single Family 

SF = Single Family with Fire 

TP = Temporary Potable 

 

• The total demand for the 2005 year based on billing records is 17.77 MGD, which is 
higher than what was used in the hydraulic model for the same year.  
 

Demands for the base analysis for the 2010 Water Master Plan modeling will be based on 2007 
average demands in conjunction with the 2009 meter coverage. The 2007 water demands 
represent pre-drought conditions for CMWD, while the 2009 water meter coverage includes 
those new accounts that have become active since 2007 and were active during the calibration 
period.  
 
The water demand data will require a thorough review to determine which accounts were in fact 
using water in 2009 versus those accounts that were active, but not using water. Also, based on 
discussions with CMWD staff, those accounts that are deemed active in 2009, but were not 
active in 2007, would have a unit demand factor applied, based on existing land use. It is 
anticipated that a number of accounts that are classified as active are vacant buildings. 
Assumptions will need to be made regarding the actual status (active vs. inactive) of some 
meters. The total water demand determined through this process will only be used to calibrate 
the hydraulic model.  
 
DataMart – CMWD provided a hard copy print out of their active meters as recorded by their 
DataMart system as of November 5, 2009. This data included 27,043 potable active meters, 
which differs from the meter data received in August. The data includes the total number of 
active accounts by year for each Customer Subclass as listed above. 
 
Potable Water Make-up Meters – On November 5, 2009 CMWD provided a hard copy of the 
water meter setup information for the three make-up meters: D Tank, La Costa South Lake, and 
La Costa North Lake. This information included the meter number, account information, type, 
manufacturer, and status. These meters register the amount of potable water added to the 
recycled water reservoirs to meet peak demands on the recycled water system. 
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Robertson Ranch Master Plan – On November CMWD provided a hard copy of the November 
2004 Master Plan, Section IV – Public Facilities and Infrastructure Plan and Appendices A 
through E. 
 
CWA Delivery Data – CMWD provided a spreadsheet of the 2006 through 2008 monthly 
delivery totals, based on actual billing information, for the four connection points for the system. 
The spreadsheet also included volume calculations to determine the volumetric change in 
Maerkle Reservoir. 
 
Water Quality Data – On July 30, 2009 CMWD provided a CD of electronic files containing 
water quality sampling points and test data from the past several years, including pdf files: 
 

Exhibit 7 - Sample Site Data Temperature Contours (October 18, 2005) 

Exhibit 8 – Sample Site Data Temperature Contours (July 12, 2005) 

Exhibit 9 – Sample Site Data Chlorine Residual Contours (October 18, 2005) 

Exhibit 10 – Sample Site Data Chlorine Residual Contours (July 12, 2005) 

Bacteriological Sample Site Plan System No: 3710005 (April 2008) 

Sample Site Plan DBPR Monitoring Plan System No: 3710005 (September 2006) 

CDPH Bacteriological Sample Siting Plan (February 26, 2008) 

Monthly System Monitoring Reports for June 2009 

Reservoir monitoring results for April 23, 2009 

Reservoir monitoring results for May 6, 2009 
 
This information provides a basic understanding of water quality throughout system and will be 
used as a starting point for setting up the water quality calibration work. 
 
Carlsbad Sewer Master Plan (Draft) – On October 29, 2009 CMWD provided a hard copy 
version of the October 2009 Sewer Master Plan (Draft) prepared by Dudek.   
 
Supervisory Control and Data Acquisition (SCADA) – Over the course of the field testing 
program, CMWD Operations staff collected SCADA information necessary for the calibration of 
the hydraulic model. One-minute intervals were recorded. Files were received daily during the 
testing period (August 24 through 27, 2009) and on September 17, 2009 for August 28 through 
September 2, 2009. There are points within the data where the signal was not received and 
therefore caused NULL readings within the data. Typically these NULL readings were only for 
one or two minutes. 
 

• Flow – SCADA flow information was received for the following: 

CWA Connection Nos. 1 through 4 

Inflow and Outflow for D-3 Tank 

Inflow to Maerkle Reservoir 

Flow for Maerkle Pump Station 

Outflow for Maerkle Tank (negative readings for the first 40 hours) 
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Flow for Bressi Pump Station (zero for all days) 

Flow for Calavera Hills Pump Station (zero for most days, with NULL readings 
the first 40 hours) 

• Tank/Reservoir Levels – SCADA level information was received for the following 
facilities: 

 
D-3 

E 

Elm 

Ellery 

La Costa Hi 

La Costa Low 

Santa Fe II 

Sky 

Maerkle Reservoir 

Maerkle Tank East and West 

 

• Pressure – SCADA pressure (U=Upstream and D=Downstream) information was 
received for the following facilities: 
 
TAP U/D 

Ayers PRS U/D 

CWA Connection Nos. 1, 3, and 4 

D-3 Tank U/D 

El Fuerte U/D 

Elm TAP U/D 

Ellery Tank sustaining 

Kelly PRS U/D 

May Co. PRS U/D 

Melrose PRS U/D 

Point D PRS U/D 

Palomar PRS U/D 

Zodiac PRS U/D (NULL readings for both for the first 40 hours) 

Calavera Hills Pump Station suction and discharge (NULL readings for both for the first 
40 hours) 

Jackspar U/D (Zero or NULL for the entire testing period) 

Maerkle Pump Station suction and discharge 

Tanglewood U/D (NULL readings for the first 40 hours) 
 
The SCADA information received is sufficient to calibrate the hydraulic model. A few facilities 
did not record during the time period selected, and will therefore not be used as a calibration 
point for the model calibration. We do not believe the missing SCADA data will impact model 
calibration.  
 
Additional Field Testing Information – Over the course of the field testing program, CMWD 
Operations staff also collected field pressure readings necessary for the calibration of the 
hydraulic model. Fourteen (14) Dickson pressure recorders were installed at critical pressure 
regulating stations that did not have SCADA, and 12 Telogs were installed on fire hydrants 
throughout the distribution system. During the test period the data was collected every three 
days for the Dicksons and only once for the Telogs.  
 

• Dickson Pressure Data – The Dickson pressure recorders were set to record the 
pressure at one-minute intervals. 



Page 11 of 11 

 
College East PRS U/D 

Palomar Oaks PRS U/D 

Pointsettia PRS U/D 

Bressi PS Suction 

College West PRS U/D 

Chestnut PRS Downstream 

Point D South PRS Upstream 

Jackspar PRS U/D (Upstream Dickson was not recording for the first 3 days.) 

Kelly PRS Downstream (Anomalous readings after Day 3.) 
 

• Telog Pressure Data – The 12 Telogs were set to record the pressure at 10-second 
intervals. 
 
Tamarack at James Dr. 

Tamarack at Carlsbad Blvd 

Cannon at El Arbol 

Hemingway at Cannon 

College at Rift 

Village Glenn at Paradise 

Gabbano Lane @ Grvetta Court 

Columbine @ Geranium 

Rutherford at Farnsworth 

Lugiernaga at Cantil 

State at Beach 

Tamarack at Amberwood 

 
FUTURE DATA NEEDS 
See Data Needs List, dated December 29, 2009, attached. 
 
DATA QUALITY SUMMARY 
Overall, CMWD has provided a comprehensive data package to facilitate an update of the 
hydraulic model and water demand disaggregation. The data received is consistent with our 
scope of work and expectations. Remaining key data anticipated over the next month include: 
 

• Growth Management Database estimates for projecting future population and 
demands, and Local Facility Management Zone (LFMZ) information and coverage 

• Desalinated water supply locations  

• Interagency agreements for emergency service 

• Coordination with the Recycled Water Master Plan on the conversion of potable 
irrigation meters 

 
 
 
 
 
 
 
 
 
 


	Appendix D, Chlorine Report
	Appendix E, TM 1

